Abstract. This study assessed whether keas, Nestor notabilis, are able to cooperate in an instrumental task. Seven birds of a captive group were tested in group situations and in dyads. At least two individuals had to manipulate an apparatus to obtain food but only one participant was rewarded. One bird had to push down a lever to enable another one to collect food from a box. The distribution of the two different roles was clearly dependent on hierarchy. The higher ranking individual always obtained the reward and each bird changed its role according to dominance status. Owing to the non-linear hierarchy in the group, each bird participating in cooperative interactions had at least one submissive partner. Therefore, in group situations the reward was distributed symmetrically and cooperation was persistent. In dyadic test situations, three individual keas aggressively manipulated their respective subordinate partners to open the apparatus. Their dominance status enabled them to force cooperation. 1996 The Association for the Study of Animal Behaviour
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The concept of cooperation can be addressed at two different explanatory levels: the ultimate level of function and the proximate level of mechanism (Petit et al. 1992) . At the functional level, the main focus is on the outcome of a cooperative interaction: the involved costs and benefits. The basic assumption is that in order for cooperative schemes to be adaptive, each individual should perform the required behaviour only if it benefits from the performance at least over a series of interactions. The pay-off does not need to be symmetrical for both or several involved parties (Noë 1990) . Different resource-holding powers (Parker 1974) such as size, strength, territory ownership, dominance status within a group, and/or special skills may cause power asymmetries enabling an animal to claim the 'lion's share' (Noë 1990) . In principle, there are three possible cooperative solutions to an iterated problem involving a reward: (1) sharing of the reward, (2) reciprocity in subsequent encounters, or (3) asymmetric distribution of the reward due to asymmetric relationships.
At the mechanistic level, a critical question is whether participants act in a coordinated manner or whether they achieve the goal independently and without reacting to each other. Reboreda & Kacelnik (1993) showed that pairs of starlings, Sturnus vulgaris, behaved cooperatively in a twoplayer game. However, this result was reached through the subject's responses to reinforcement of their own behaviour, without the influence of visual perception of the partner. In a similar experimental situation, pigs, Sus scrofa, were trained to press a panel to obtain food from a feeding bowl that was separated from the panel. The presence of a submissive partner did not change a dominant pig's solution for acquiring a reward as it could easily displace the submissive partner (Baldwin & Meese 1979) . To avoid these possibilities in a test of cooperative abilities, an instrumental task should be selected that forces participants to react to each other's behaviour. The question about the degree of coordination is closely linked to the problem of intentionality and cognitive skills. Povinelli et al. (1992a) , for example, suggested from their experiments with chimpanzees, Pan troglodytes, that animals may comprehend their partners' role when instrumental tasks necessitate cooperation.
In our study on cooperation in keas, Nestor notabilis, we were interested in both the outcome of cooperative interactions and the underlying mechanisms. In contrast to the frequent use of the term 'cooperation' in a functional sense, we use
